Hepatoprotective effects of DL-α-lipoic acid and α-Tocopherol through amelioration of the mitochondrial oxidative stress in acetaminophen challenged rats.
Acetaminophen (APAP) is known to induce liver mitochondrial dysfunction leading to acute hepatotoxicity. Effect of DL-α-lipoic acid (LA) and α-tocopherol (α-Toc) against the APAP-induced liver mitochondrial damage was evaluated in rats. LA (100 mg/kg, p.o.) and α-Toc (100 mg/kg, p.o.) were given once daily for 15 d, prior to the APAP administration (3 g/kg, p.o). Hepatic damage was confirmed by determining the activities of serum glutamate pyruvate transaminase, serum glutamate oxaloacetate transaminase and alkaline phosphatase, 4 h after the single dose of APAP. To assess the mitochondrial damage, the activities of antioxidant enzymes, Krebs' cycle dehydrogenases and mitochondrial electron transport chain complexes, and levels of reactive oxygen species (ROS), reduced glutathione, lipid peroxidation (malondialdehyde, MDA) as well as the mitochondrial membrane potential (Δψmt) were evaluated. The activities of mitochondrial enzymes and Δψmt were significantly (p < 0.01) decreased and the level of ROS and MDA were significantly (p < 0.01) increased due to APAP challenge. LA and α-Toc treatment significantly enhanced the activities of mitochondrial enzymes and Δψmt than that of control group; whereas the levels of ROS and MDA were decreased. The results of the study concluded that the liver damage induced by APAP was significantly ameliorated by LA and α-Toc. LA showed more protection than that of α-Toc. The protection can be partially ascribed to their mitochondrial protective effects through their antioxidant activity which could decrease the level of ROS and by direct enhancement of Δψmt.